180 Hazeldean Road T: 64 (0) 21537519 cante RBUry

Christchurch 8024 E: lab@acoustic-testing.co.nz ACOUSTIC TESTING SERVICES

New Zealand W: www.acoustic-testing.co.nz

Sound Insulation Test Report: Report number: 2022-245

1SO 15186-1 Acoustics — Measurement of sound insulation in buildings and of building elements using sound intensity — Part 1:
Laboratory measurements

Client: RyanFire NZ

Address: 11 Ashfield Rd, Wairau Valley, Auckland 0627, New Zealand
Issue Date: 21/09/2022

Test specimen trade RyanFire Mastic

name: RyanSpan

Sample description: Sample 1: Base wall, GIB systems GBTLA 90d STC 67

Sample 2: RyanFire, Mastic 10mm vertical linear gap seal

Sample 3: RyanFire, Mastic 35mm vertical linear gap seal

Sample 4: Ryanspan, 100mm vertical linear gap seal

RyanFire Mastic is, a flexible water-borne acrylic sealant grey in colour, with fire and smoke resistant properties. Applied over a PE
backing rod, to a pre specified depth.

Ryanspan is, a pliable laminated strip consisting of multiple layers of intumescent graphite sandwiched between layers of
combustion modified foam.

Test facility: Canterbury Acoustic Testing Services Ltd, Lab Facility, 180 Hazeldean Road, Addington, Christchurch 8024, New Zealand
Test room . . . . .
description: Described in Appendix: 1, and presented in Appendix 4
Sample mounting: Described in Appendix: 1, Sample Mounting
Comments: The test results presented refer only to the test specimens and prevailing conditions on the day of the measurements and may or
may not be representative of a different batch of material.
The sound transmission class (STC) has been calculated to E413-16, although not part of the ISO group of standards, for the
measurement and calculation of sound transmission class.
Currently the NZBC, Clause G6 Airborne and Impact Sound specifies an STC value for intertenancy habitable spaces.
Standards used and referred to in this report are as follows:
. I1SO 15186-1: 2000
. I1SO 9614-1: 1993
. 1ISO 10140-1: 2016
. I1SO 10140-2: 2010
. ISO 10140-5: 2010
. I1SO 717-1:2020
. ASTM E413-16
Approval: Mike Latimer . —

Acoustic Lab Lead

Canterbury Acoustic Testing Services Ltd
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180 Hazeldean Road
Christchurch 8024
New Zealand

E: lab@acoustic-testing.co.nz ACOUSTIC TESTING SERVICES

W: www.acoustic-testing.co.nz

Sound Insulation Test Report:

Report number: 2022-245

Sound reduction index, R, in accordance with ISO 10140-2

Client: RyanFire NZ

Manufacturer: RyanFire NZ

Test element mounted: by 3 party
Area, S, of test element: 5.76 m?
Air temp. in the test rooms: 13.8°C

Static pressure: 101.5[kPa]
Receiving room volume: 32.6 m3

Relative humidity in the test rooms: 27.5%

Product identification: Base wall, GIB systems GBTLA 90d STC 67

Test room identification: Semi anechoic receiving room
Date of test: 11/08/2022

NB: Refer to full test report for detailed sample description

R sound reduction index, in dB

f frequency, in Hz

K:1SO 15186-1:2000(E) Annex B adaption correction

Frequency range for rating in accordance with the curve of reference values (ISO 717-1)

, Ry
Freauencyf | g | Imensiy | RGO e 0
. (dB) 80.0
63 6.78 41.14 33.6 750
80 | 592 55.28 35.0 700 -
100 5.66 57.27 43.3 0 ,...--—""'; // \
125 | 527 57.91 49.2 )/ Y
160 | 5.99 55.22 54.3 & 00 Pyt
200 | 7.02 47.11 58.9 = =0 A1/
250 7.86 44.62 61.7 3 00 ¥ /
315 6.82 39.77 64.6 £ a0 /
400 7.28 38.75 64.4 § 200 /
500 7.61 36.30 66.7 T o
630 7.96 37.10 65.3 T
800 6.87 34.00 65.8 g
1000 6.36 32.81 67.1 »o
1250 | 7.54 26.17 71.0 200
1600 9.21 23.61 73.0 15.0
2000 8.26 28.44 65.7 100
2500 7.80 28.86 63.8 5.0
3150 6.18 19.66 71.1 00
4000 |  7.38 1531 757 3888388788388 888¢8°3¢8¢8
5000 9.70 9.77 80.6 Frequency f (Hz)
Key

Rw 67; + Ctr 60(C; Ctr) = (-2;-7) dB

Rating in accordance with ISO 717-1:2020

Evaluation based on laboratory measurement results obtained by an engineering method

No. of test report: 2022-245

Name of test institute: Canterbury Acoustic Testing Services
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180 Hazeldean Road T: 64 (0) 21537519 cante RBUry

Christchurch 8024 E: lab@acoustic-testing.co.nz ACOUSTIC TESTING SERVICES

New Zealand W: www.acoustic-testing.co.nz

Sound Insulation Test Report: Report number: 2022-245

Sound reduction index, R, in accordance with ISO 10140-2

Client: RyanFire NZ Product identification: RyanFire Mastic 10mm slot
Manufacturer: RyanFire NZ Test room identification: Semi anechoic receiving room
[Test element mounted: by 3™ party Date of test: 16/08/2022

lArea, S, of test element: 0.23 m?

|Air temp. in the test rooms: 13°C

Relative humidity in the test rooms: 28%

Static pressure: 101 [kPa]

Receiving room volume: 32.6 m3

INB: Refer to full test report for detailed sample description

Frequency f Pl index Intensity R (())r(\:te;/heird 70.0
(Hz) K, (dB)
(dB) 65.0

63 | 540 49.80 40.8 _N\ g /
80 | 11.30 51.63 50.0 0 \\ ™
100 5.60 55.85 57.0 55.0 / N
125 5.40 60.40 59.8 . 500 \v/
160 | 588 62.65 61.1 =
200 6.05 59.03 62.9 : 0 /
250 2.10 61.18 58.0 g 400
315 1.70 65.63 53.9 § 0
400 2.93 65.40 52.1 E
500 4.35 67.53 48.9 E e
630 4.35 65.00 51.4 5 250
800 4.43 57.90 55.5 “ oo
1000 4.88 55.23 58.5
1250 4.25 50.38 60.9 =0
1600 4.05 49.65 61.0 100
2000 5.48 49.23 59.2 o
2500 4.60 48.88 58.0
3150 | 3.85 44.43 60.6 YeszssssnssssERssEsEs
4000 | 358 4238 632 R ”Frfqu:nc;}(:l)” RESRARERE
5000 3.15 39.30 65.2

Key

. R sound reduction index, in dB

e  ffrequency, in Hz

. K:1SO 15186-1:2000(E) Annex B adaption correction

. Frequency range for rating in accordance with the curve of reference values (ISO 717-1)

. A Pl index higher than 10 and negative intensity levels are indicated as a greyed-out cell. This is due to the high sound
insulation of the test wall and the background noise level in the receiving room.

. Rw and STC ratings were not calculated for this test, a composite Rw and STC was calculated from the full wall sample
and slot intensity measurements, presented in Appendix: 6

Evaluation based on laboratory measurement results obtained by an engineering method:

No. of test report: 2022-245 Name of test institute: Canterbury Acoustic Testing Services
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180 Hazeldean Road

Christchurch 8024
New Zealand

E: lab@acoustic-testing.co.nz ACOUSTIC TESTING SERVICES

W: www.acoustic-testing.co.nz

Sound Insulation Test Report: Report number:  2022-245

Sound reduction index, R, in accordance with 1ISO 10140-2

Client: RyanFire NZ

Manufacturer: RyanFire NZ

[Test element mounted: by 3 party
IArea, S, of test element: 0.23m?
|Air temp. in the test rooms: 14°C
Relative humidity in the test rooms: 28.5%
Static pressure: 101.5[kPa]
Receiving room volume: 32.6 m3
INB: Refer to full test report for detailed sample description

Product identification: RyanFire Mastic 35mm slot

Test room identification: Semi anechoic receiving room
Date of test: 22/08/2022

Frequency f Pl index Intensity R (())réte;/heird 65.0
(Hz) K., (dB)
(dB) 60.0
63 2.10 55.05 36.1 \
80 5.35 58.88 429 550 - 7T~ =N
100 | 545 57.15 55.8 w00 Y. sl
125 4.25 65.15 54.8 ) / //
160 | 6385 64.35 59.1 = w0 ]
200 2.55 67.93 53.8 : wo L/
250 | 150 66.75 526 i /
315 | 195 69.55 49.9 g ®0
400 3.45 71.43 45.8 § 200
500 | 4.40 70.63 457 ®
630 4.95 67.98 48.0 E =0
800 4.80 61.73 51.9 “ 200
1000 5.10 61.40 52.2 o
1250 4.40 58.35 52.7
1600 3.55 57.13 53.0 100
2000 5.35 52.98 55.3 .
2500 4.40 52.93 53.9
3150 3.00 51.50 53.2 o —
4000 | 5.5 51.23 54.0 TPERSSRNESRBRENSERH S S
5000 2.25 53.03 51.1 Frequency f (Hz)
Key

R sound reduction index, in dB

ffrequency, in Hz

K:1SO 15186-1:2000(E) Annex B adaption correction

Frequency range for rating in accordance with the curve of reference values (ISO 717-1)

Rw and STC ratings were not calculated for this test, a composite Rw and STC was calculated from the full wall sample
and slot intensity measurements, presented in Appendix: 6

Evaluation based on laboratory measurement results obtained by an engineering method:

No. of test report: 2022-245

Name of test institute: Canterbury Acoustic Testing Services
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180 Hazeldean Road

Christchurch 8024

New Zealand

E: lab@acoustic-testing.co.nz ACOUSTIC TESTING SERVICES

W: www.acou

stic-testing.co.nz

Sound Insulation Test Report:

Report number: 2022-245

Sound reduction index, R, in accordance with ISO 10140-2

Client: RyanFire NZ

Manufacturer: RyanFire NZ

[Test element mounted: by 3 party
lArea, S, of test element: 0.23m?
|Air temp. in the test rooms: 14.5°C
Relative humidity in the test rooms: 28.5%
Static pressure: 101.5[kPa]
Receiving room volume: 32.6 m3
INB: Refer to full test report for detailed sample description

Product identification: Ryanspan 100mm slot

Test room identification: Semi anechoic receiving room
Date of test: 24/08/2022

Frequency f Plindex Intensity R (())rc‘te;/helrd .
(Hz) K., (dB) (dB)
63 -2.48 60.55 35.5 50.0 v
80 | -3.30 73.00 33.7 /
100 | 228 79.85 37.9 w0 P
125 -0.98 87.23 37.3 w00
160 | -1.08 93.93 34.1 4 /-....\ ___//
200 0.38 92.93 33,5 e B0 I N
250 | 1.20 91.70 323 3 N~
315 1.10 92.20 32.0 £ 00
400 2.73 90.35 31.6 § o
500 3.90 88.08 33.0 H
630 4.00 85.70 35.1 T 00
800 3.33 82.28 36.5 3
1000 2.98 81.50 36.8 50
1250 2.43 77.70 38.1 00
1600 1.90 74.30 40.4
2000 2.53 70.75 422 50
2500 1.73 68.00 43.4
3150 1.08 63.68 45.5 0.0
2000 | 133 6133 485 PBEH8REAESE88R8E87EE
5000 | 0.98 58.20 50.5 Frequency f(Hz)
Key

R sound reduction index, in dB

ffrequency, in Hz

K:1SO 15186-1:2000(E) Annex B adaption correction

Frequency range for rating in accordance with the curve of reference values (ISO 717-1)

A Pl index higher than 10 and negative intensity levels are indicated as a greyed-out cell. This is due to the high sound
insulation of the test wall and the background noise level in the receiving room.

Rw and STC ratings were not calculated for this test, a composite Rw and STC was calculated from the full wall sample

and slot intensity

measurements, presented in Appendix: 6

Evaluation based on laboratory measurement results obtained by an engineering method:

No. of test report: 2022-245

Name of test institute: Canterbury Acoustic Testing Services
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180 Hazeldean Road T: 64 (0) 21537519 cante RBUry

Christchurch 8024 E: lab@acoustic-testing.co.nz ACOUSTIC TESTING SERVICES

New Zealand W: www.acoustic-testing.co.nz

Appendix 1: Methodology Report number: 2022-245

Facility: The source room:

Is a reverberation room at the Canterbury Acoustic Testing Lab facility, 180 Hazeldean Road, Christchurch, New Zealand. It is a
cuboid shape chamber. Constructed in accordance with AS I1SO 354 - 2006. Subsections 6.1.1 Volume of reverberation room, and
6.1.2 Shape of reverberation room, of the following dimensions, 7.7 Lx 6.1 W x 4.7 H m. The room has a cubic volume of 220 m3

and internal surface area of 223.66 m? as shown in Appendix 4.

The receiving room:

Consists of an opening of 2.4 x 4.8 m at one end. A semi anechoic room is attached to the front of the reverberation room,
which is 5.246 Lx 2 W x 3.11 H. The room has a volume of 32.63 m? and an internal surface area of 66.06 m?2. The internal
surfaces of the room are covered with 100 mm sound absorption material. The sample is mounted into a steel collar filled with
concrete, as shown in Appendix 4.

Sample Mounting: The base wall was constructed in the transmission loss measurement collar of half the opening width, giving a sample size of 2.4
x2.4m.

For testing RyanFire Mastic and Ryan span, a vertical slot was created once the base wall was tested, the slot was packed out
with plasterboard to create three gap widths of 10, 35 mm for RyanFire Mastic and 100 mm for Ryanspan, a cross section of the
treated slot is shown in Appendix: 2, Figures 1 and 2.

Construction of the wall system is shown in Appendix: 3, Figures 3, 4 and 5.

The samples were installed as per manufactures instructions, by a 3™ party.

The mastic was allowed to dry prior to testing.

Measurement Method: Generation of sound field:

The test signal used was random pink noise, generated by an Apollo Multi channel Analyser System. The signal was fed through
an amplifier to two speakers placed in opposite corners of the source room, to excite the sound field in the source room.

Receiving receipt of signal base wall:

The direct sound intensity method was used in accordance with ISO 15186-1 Acoustics — Measurement of sound insulation in
buildings and of building elements using sound intensity — Part 1: Laboratory measurements.

The test sample was measured using the discrete measurement position method, as described in ISO 15186-1, in a 200 mm grid
pattern, using 10 second point measurements.

This was measured, using an Apollo Analyser attached to a Sinus intensity probe, running Samurai sound intensity software. The
measurement data was exported to a PC in the form of pressure and intensity levels for further analysis and calculation of the
STL.

Receiving receipt of signal sample:

The same standards and data processing were used for the sample measurements; however, the scanning procedure was used
as described in I1SO 15186-1.

Source room receipt of signal:

The sound pressure levels in the source (reverberation) room were measured according to ISO 10140-4 using 6 microphones at
6 locations, connected to the Apollo data acquisition unit in the control room.

Measurement Adaption term K.:
Calculation: It is generally recognised that there is a difference between the sound reduction index determined by the sound intensity
Adaption term K method ISO 15186 (all parts) and that measured by traditional methods (ISO 140-3, ISO 140-4, and ISO 140-10) at low

frequencies. 1ISO 140 has now been superseded by the ISO 10140 series. Measurements for this set of samples was carried out in
accordance with the new standard.

If the intensity results are to be compared to results measured using the traditional method, then the intensity results should be
adjusted, giving the modified apparent intensity sound reduction index, refer to Appendix 5: Measurement calculation.

Instrumentation:

Description Manufacture Model Calibration Serial number
Analyser Sinus Apollo Box 2 channel 19/11/2021 7568
Analyser Sinus Apollo Box 2 and 4 channel 04/04/2022 7591, 7569
Intensity Sinus Microtech Gefell SIS190 Intensity Probe, 19/11/2021 Nr 0203

probe Microtech Gefell HG90 probe handle

Calibrator Larson Davis CAL200 15/11/2021 9063

Noise source Norsonic OmniPower 4296 2766177
NOR276
BETA THREE S800N
Amplifier BETA 3 UA330
Microphones Microtech MK290E K1, MK290E K1 183512, 183079
GefellG.R.A.S MK290E K1, MK290E K1 18114,18119
G.R.AS 46AE 196169, 184222, 183512,
183079
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180 Hazeldean Road T: 64(0)21537519 CANTERBURY
Christchurch 8024 E: lab@acoustic-testing.co.nz ACOUSTIC TESTING SERVICES
New Zealand W: www.acoustic-testing.co.nz

Appendix 2: Sample cross section Report number: 2022-245

Figure 1 - Ryanmastic cross section

Figure 2 — Ryanspan cross section
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180 Hazeldean Road T: 64 (0) 21537519 CANTERBURY

Christchurch 8024 E: lab@acoustic-testing.co.nz ACOUSTIC TESTING SERVICES

New Zealand W: www.acoustic-testing.co.nz

Appendix: 3 Construction photos Report number  2022-245

Figure 3 — Construction of double stud wall
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180 Hazeldean Road T 64 (O) 21537519 CANTERBURY

Christchurch 8024 E: lab@acoustic-testing.co.nz ACOUSTIC TESTING SERVICES

New Zealand W: www.acoustic-testing.co.nz

Appendix: 3 Construction photos Report number  2022-245

Figure 4 — Construction of double stud wall
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180 Hazeldean Road T 64 (0) 21537519 CANTERBURY

Christchurch 8024 E: lab@acoustic-testing.co.nz ACOUSTIC TESTING SERVICES

New Zealand W: www.acoustic-testing.co.nz

Appendix: 3 Construction photos Report number  2022-245

Figure 5 — Construction of double stud wall
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180 Hazeldean Road T: 64(0)21537519 CANTERBURY
Christchurch 8024 E: lab@acoustic-testing.co.nz ACOUSTIC TESTING SERVICES
New Zealand W: www.acoustic-testing.co.nz

Appendix: 4 Test facility Report number 2022-245

Control room
Reverb room

220 m3

Sound intensity
measurement room

Figure 6 - Test facility layout
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180 Hazeldean Road T 64 (O) 21537519 CANTERBURY

Christchurch 8024 E: lab@acoustic-testing.co.nz ACOUSTIC TESTING SERVICES
New Zealand W: www.acoustic-testing.co.nz
Appendix: 5 Measurement calculation Report number  2022-245

Adaption term K.
ISO 15186-1:2000(E) Annex B, states the following adaption correction shall be used.

Adaption term K,

For the purposes of this part of ISO 15186, the following values of K shall be used.

Whenever the traditional measurements according to ISO 140-3 have been taken in a well-defined receiving room:

Kc=10Ig{>1+%;2i]dB (B.1)
where

Sh2 is the area of all the boundary surfaces in the receiving room;

1) is the volume of the receiving room;

A is the wavelength of the midband frequency.

Whenever the traditional measurements according to ISO 140-3 have been taken in a room which is not well
defined, K is given by Table B.1.

K. can also be calculated from
K. =10Ig(1+% (B.2)
e 7

where fis the the midband frequency of the one-third-octave band.
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180 Hazeldean Road T 64 (O) 21537519 CANTERBURY

Christchurch 8024 E: lab@acoustic-testing.co.nz ACOUSTIC TESTING SERVICES

New Zealand W: www.acoustic-testing.co.nz

Appendix: 6 Composite calculations Report number 2022-245

Composite STC and Ry :

Transmission loss of the slots (10mm, 35mm, 100mm) and the base wall were measured separately. These
measurements were then combined to produce a calculated composite TL of the base wall and respective slot
configuration.

First, the transmission coefficient for each frequency band was calculated from equation 1 shown below.

T =107TL/10 (1)

The weighted transmission coefficient is then calculated using total and specific areas. Equation 2 shown below.
75/ (2)

Where:

T; = transmission coefficient

s; = specific area (e.g., of 10mm, 35mm or 100mm slot)

S =total area (e.g., 10mm slot and base wall)

This weighted transmission coefficient (z;S; / S) is then used (as t) in the TL of a partition equation shown below in
equation 3.

TL = 101log(1/7) (3)

In table 1 shown below, composite TL, STC and RW values are listed. The composite TL value is an average across all
measured frequency bands. Composite values are a combination of the base wall TL and slot variation TL.
Composite STC values were calculated from composite TL values obtained from equation 3.

Table 1: Composite values

Product Area [m?] Composite STC Composite Ryy,
Base wall (only base wall) 5.76 67 67
RyanFire, Mastic, 10mm slot 0.23 66 65
RyanFire, Mastic, 35mm slot 0.23 63 63
Ryanspan,100mm slot 0.23 52 52
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